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(54) Rotary-operation type electronic component with push switch 

(57) Revolving contact-points board 2 is provided 
with a ring contact-point 8 and a radial contact-point 9 
on the bottom surface, while fitting substrate 1 is pro- 
vided with an elastic contact-point 1 1 for switch and 
elastic contact-points 13, 14 for revolution signal. 
Underneath the fitting substrate 1, a sliding plate 7 
made of an elastic metal sheet is provided for regulating 
the movement in horizontal direction of the revolving 
contact-points board 2. With a push of the round opera- 
tion knob 3 fixed on the revolving contact-points board 2 
in the horizontal direction, the ring contact-point 8 
makes contact with the contact-point 1 1 to generate a 
switch signal. With a revolution of the operation knob 3, 
the radial contact-point 9 makes contact with the con- 
tact-points 13, 14 to generate a pulse signal. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to a rotary-operation 5 
type electronic component incorporating a push switch, 
for use in a mouse or other computer peripherals, port- 
able telephones, pagers, etc. 

The rotary-operation type electronic component 
with push switch is an electronic component comprising 10 
a single operation knob which can operate the rotary 
electronic component section and the push-switch sec- 
tion separately As an example of such electronic com- 
ponents, a rotary encoder with push switch disclosed in 
Japanese Patent Application Unexamined Publication 15 
No.08-203387 is described in the following with refer- 
ence to Fig. 16 - Fig. 21. 

The conventional rotary encoder with push switch 
comprises a rotary encoder 32 and a push switch 33 
disposed on a resin-made fitting substrate 31 having 20 
feet 31 A and 31 B. The encoder 32 is attached movable 
for a certain distance in a predetermined horizontal 
direction (the direction H2) on the fitting substrate 31, 
and the switch 33 is fixed on the same fitting substrate 
31. 25 

The fiat plate-shaped fitting substrate 31 is pro- 
vided with a cavity area 35 comprising guide rails 34 for 
guiding the encoder 32 in the horizontal direction, a hol- 
low 37 having stop wall 36 for fixing the switch 33, and 
terminal boards 39 having terminals 38 for transmitting 30 
electric signals from encoder 32 outside. 

The encoder 32 comprises a box-shaped case 40 
made of resin placed in the cavity area 35 to be guided 
by the guide rails 34, a resin-made rotary disk 46 affixed 
revolvable to a pillar shaft 43 at the center of the box- 35 
shaped case 40, and an operation knob 50 fixed to the 
rotary disk 46 with a screw 49. An elastic contacting 
body 56 having upper contact-points 41 and lower con- 
tact-points 42 protruding in the respective directions is 
fixed by insert-molding in the bottom of the box-shaped 40 
case 40, and a clicking spring 48 is fixed at the top. A 
radial contact disk 44 is fixed at the bottom of rotary disk 
46, the upper surface of which disk 46 is provided with a 
radially bumping surface 45. As shown in Fig. 19, a 
dowel 47 A of elastic foot 47 of clicking spring 48 rests in 45 
an indent 45A of the bumping surface 45. The, upper 
contact-point 41 makes contact with radial contact disk 
44, while the lower contact-point 42 makes contact with 
terminal board 39 of fitting substrate 31. 

As shown in Fig. 20 and Fig. 21, a coil spring 52 is 50 
attached to a pin 51 protruding from fitting substrate 31 
so as to push the box-shaped case 40 at the side. 
Therefore, the encoder 32 is usually staying away from 
the switch 33. 

As shown in Fig. 18, the switch 33 is fixed in the hoi- 55 
low 37 of fitting substrate 31 with the button 53 facing to 
the encoder 32 and the rear end touching the stop wall 
36. A driving rod 54 being a part of the box-shaped case 




40 is touching the button 53 of switch 33. 

Operation of the conventional rotary encoder with 
push switch is described in the following. 

The rotating operation is described in the first place. 
When the operation knob 50 is applied at the outer cir- 
cumferential edge 50A with a force in the tangential 
direction, as shown in Fig.20, to have the operation 
knob 50 revolved, the rotary disk 46 revolves around the 
pillar shaft 43, and the upper contact-points 41 slide on 
the radial contact disk 44. As a result, a pulse signal is 
generated in accordance with the revolution of opera- 
tion knob 50, and the dowel 47A resting in the indent 
45A of bumping surface 45 moves on the bumping sur- 
face 45 accompanying a click feeling to the next indent, 
which indent representing the next stop position. The 
pulse signal is transmitted via upper contact-points 41 
and lower contact-points 42 to the terminal board 39, to 
be conveyed to a circuit of an electronic appliance 
through the terminals 38 for external connection. 

Now in the following, the push operation is 
described. When a horizontal force is applied to the 
operation knob 50 at the edge 50A in the direction con- 
necting the center of operation knob 50 and the switch 
33 (direction of an arrow H2), as shown in Fig.21, 
against the elastic force of spring 52, the encoder 32 
moves along the guide rails 34 towards switch 33. The 
driving rod 54 pushes the button 53 and the switch 33 
operates, thereby a signal is transmitted to a circuit of 
an electronic appliance via connection terminal 55. As 
soon as the force on operation knob 50 is removed, the 
encoder 32 is pushed-back to the front by the elastic 
restoring force of coil spring 52 to the initial position as 
shown in Fig. 20. 

In the above rotary encoder, unwanted move of 
operation knob 50 during the push operation on the 
switch 33 is prevented by setting the dowel 47A of click- 
ing spring 48 in an indent 45A of the bumping surface 
45. 

However, the above described conventional rotary 
encoder incorporating push switch carries with it follow- 
ing drawbacks. Namely, because an encoder 32 and a 
switch 33 are disposed respectively as independent 
blocks on the upper surface of fitting substrate 31 , the 
overall length from the edge 50A of operation knob 50 to 
the rear end of switch 33 becomes very long. As the 
encoder 32 is comprised of a box-shaped case 40, a 
rotary disk 46, a clicking spring 48 and an operation 
knob 50 piled up one after another, the height also 
becomes substantial. Furthermore, an entire push- 
switch is used for the switch 33, and the terminal boards 
39, the elastic contact body 56, the clicking spring 48, 
the coil spring 52 and other pieces are formed as the 
independent member from respective metal materials; 
which means the high manufacturing cost of finished 
components. 
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SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
compact and inexpensive rotary-operation type elec- 
tronic component incorporating a push switch. 5 

A rotary-operation type electronic component of the 
present invention comprises a revolving contact-points 
board provided with a plurality of contact-points dis- 
posed radially on the bottom surface and having a 
center hole at the center; an operation knob for operat- 10 
ing the revolving contact-points board; a fitting substrate 
having, an elastic contact-point for generating revolution 
signal which makes contact with the plurality of contact- 
points by the revolution of the revolving contact-points 
board and generates a signal, an elastic contact-point 75 
for switch signal which makes contact with the plurality 
of contact-points by the horizontal shift of revolving con- 
tact-points board in a predetermined direction and gen- 
erates a signal, terminals coupled respectively to each 
of the elastic contact-points for leading the signals out. 20 
and an oblong hole the inner diameter of which is hori- 
zontally elongated in the predetermined direction; a pil- 
lar shaft fitting revolvable to the center hole of revolving 
contact-points board and being inserted in the oblong 
hole of fitting substrate; a sliding plate fixed to the pillar 25 
shaft and disposed horizontally-slidable in the predeter- 
mined direction under the fitting substrate; and a spring 
for horizontally pushing the revolving contact-points 
board and the sliding plate in the predetermined direc- 
tion. 30 

In the above described structure, the section of 
switch function is disposed within inside of the revolving 
contact-points board and the horizontal motion of 
revolving contact-points board is regulated by the slid- 
ing plate disposed under the fitting substrate. Therefore, 35 
the above rotary-operation type electronic component 
having push switch may have a reduced overall size 
both in the height and the length. 

BRIEF DESCRIPTION OF THE DRAWINGS 40 

Fig. 1 is a perspective view of a rotary encoder with 
push switch in accordance with a first exemplary 
embodiment of the present invention. 

Fig.2 is a cross sectional side elevation of the 45 
encoder of Fig.1. 

Fig. 3 is a perspective view of a fitting substrate 
used in the encoder of Fig.1 . 

Fig.4 is a cross sectional view of the encoder of 
Fig.2 at line E - E. so 

Fig. 5 is a bottom view of the encoder of Fig. 1 . 

Fig. 6 is a partially cut-away plane view of the 
encoder of Fig.1 , used for explaining the rotating opera- 
tion. 

Fig. 7 is a wave-form chart showing generation of 55 
pulse signal by the rotating operation illustrated in Fig.6. 

Fig.8 is a partially cut-away plane view of the 
encoder of Fig.1, used for explaining the horizontal 



4 

operation. 

Fig.9 is a cross sectional side elevation of a rotary 
encoder with push switch in accordance with a second 
exemplary embodiment of the present invention. 

Fig. 10 is a bottom view of the encoder of Fig.9. 

Fig.1 1 is a bottom view of the encoder of Fig.9 used 
for explaining the horizontal operation. 

Fig. 12 is a perspective view of a rotary encoder with 
push switch in accordance with a third exemplary 
embodiment of the present invention. 

Fig. 13 is a cross sectional side elevation of the 
encoder of Fig. 12. 

Fig. 14 is a perspective view of a sliding plate used 
in the encoder of Fig. 12. 

Fig. 15 is a cross sectional view of the encoder of 
Fig. 13 at line F - F. 

Fig. 16 is a perspective view of a conventional rotary 
encoder with push switch. 

Fig.1 7 is a cross sectional front elevation of the con- 
ventional encoder of Fig. 16. 

Fig. 18 is a cross sectional side elevation of the con- 
ventional encoder of Fig.1 6. 

Fig. 19 is a perspective view of a rotarysdisk and a 
clicking spring used in the conventional encoder of 
Fig. 16, used for explaining the mutual relationship 
between the two items. 

Fig.20 is a partially cut-away plane view of the con- 
ventional encoder of Fig. 16, used for explaining the 
rotating operation. 

Fig.21 is a partially cut-away plane view of the con- 
ventional encoder of Fig. 16, used for explaining the hor- 
izontal operation. .? 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Exemplary embodiments of the present invention 
are described in the following with reference to draw- 
ings, using a rotary encoder with built-in push switch as 
the vehicle. 

(Embodiment 1) 

In a rotary encoder with push switch of embodiment 
1 as shown in Fig.1 and Fig.2, a revolving contact-points 
board 2, which functions as movable contact-points for 
the rotary encoder and the push switch, is attached on 
a fitting substrate 1 , whose function being fixed contact- 
points. The revolving contact-points board 2 is provided 
with a round operation knob 3 fixed on it for driving, and 
is held revolvable by a pillar shaft 4 inserted through a 
center hole 2A. The revolving contact-points board 2 is 
slidable in a horizontal direction too on the fitting sub- 
strate 1 in the front - rear direction, and is being pushed 
to the front by a push back spring 5. 

The fitting substrate 1 is a flat board made of resin, 
shaped round at one end and square at the other end, 
as shown in Fig.3. The fitting substrate 1 has an oblong 
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hole 6 penetrating through the upper to the lower sur- 
faces, the oblong hole 6 locating at the radial center of 
the round portion with the inner diameter expanding 
along the line connecting the center and the middle 
point of width of the square portion, and is provided with 
pedestals 1 A on the bottom surface for determining the 
mounting height and mounting feet 18 for soldering onto 
a circuit board of an appliance. The foot 4A of pillar shaft 
4 is inserted through the oblong hole 6 to be slidable 
along the line of major diameter, and the bottom end 4B 
is caulked into the center hole 7A of sliding plate 7 made 
of an elastic thin metal sheet disposed along the bottom 
surface of fitting substrate 1. The sliding plate 7 is 
attached on the fitting substrate 1 with the rear part 7B 
passing through a through hole 1B, the rear part 7B 
extruding above is being pushed back by the push-back 
spring 5 mounted in a spring holder 1 C provided in the 
square portion. By the force of push-back spring 5, the 
foot 4A of pillar shaft 4 is usually pressed to the front 
wall of oblong hole 6. 

On the bottom surface of revolving contact-points 
board 2 made of a resin disk, a ring contact-point 8 is 
provided around the center hole 2A with an insulating 
portion 2B of ring shape in between, and a radial con- 
tact-point 9 having comb contact-point 9A electrically 
connected with the ring contact-point 8 is provided out- 
side the ring contact-point 8. On the bottom surface of 
revolving contact-points board 2 around the vicinity of 
outer circumference, radial bumps 10 are provided at 
the same pitch as the radial angle of the radial contact- 
point 9. In the normal state, an elastic contact-point 1 1 
for switch disposed on the fitting substrate makes con- 
tact with the insulating portion 2B of revolving contact- 
points board 2, and a common contact-point 12 posi- 
tioned perpendicular to the elastic contact-point 11 for 
switch makes contact with the ring contact-point 8. Two 
elastic contact-points 13, 14 for encoder provided with a 
certain gap to each other at the vicinity of the center line 
of fitting substrate 1 in the square portion are to make 
contact with the radial contact-point 9. At the edge of the 
square portion of fitting substrate 1, signal terminals 
11 A, 12A, 13A and 14A are provided coupling respec- 
tively with the elastic contact-points 11,12,13 and 1 4. A 
dowel 15A at the tip end of elastic foot 15 protruding 
from the sliding plate 7 in line with the center line of 
major diameter of oblong hole 6 at the edge of the round 
portion is contacting onto the radial bumps 10 of revolv- 
ing contact-points board 2. In the normal state, the 
revolving contact-points board 2 makes a stop at a 
place where the dowel 1 5A rests in an indent 10 A of the 
radial bumps 10. In this state of revolution, either of the 
elastic contact-points 13, 14 for encoder stay in an OFF 
region 9B of radial contact-point 9 where the comb con- 
tact-point 9A does not exist. When the revolving con- 
tact-points board 2 is rotated, pulse signal is generated 
as a result of on/off contacts between the contact-points 
13, 14 for encoder and the comb contact-point 9A. For 
obtaining a certain difference in the phase between the 



respective pulse signals generated at the contact-points 
13, 14, the location of the two contact-points 13, 14 on 
the OFF region 9B has been shifted for a certain spe- 
cific angle. 

5 At both sides of the center hole 7A of sliding plate 7, 

oblong guide holes 6A the inner diameter of which is 
expanding in the same direction as the oblong hole 6 
are provided, to which guide holes 6A protrusions 1D 
from fitting substrate 1 are fitted in. These fittings con- 

w tribute to regulate the horizontal motion of the revolving 
contact-points board 2 and the sliding plate 7 linked 
together with the pillar shaft 4 to the direction of center 
line of the oblong hole 6 in a smoother manner as com- 
pared with a case where there is only the oblong hole 6. 

15 On the bottom surface of fitting substrate 1 , a protrusion 
1 7 is provided in the square portion on the center line of 
oblong hole 6 for engagement with a dowel 16A pro- 
vided at the tip end of elastic foot 16 for switch formed 
as a part of the sliding plate 7, in order to offer a click 

20 feeling during the horizontal movement. 

The main portion of the encoder is structured as 
described above. The round operation knob 3 is 
installed by fitting the upper circumference of cylindrical 
part 2C of revolving contact-points board 2 to the inner 

25 circumference of cylindrical part 3A of operation knob 3. 
By designing the operation knob 3 detachable to and 
from the revolving contact-points board 2, any operation 
knob 3 of various sizes and shapes may be installed to 
a certain standard main body. Thus, various models of 

30 rotary encoders with push switch that best suit to spe- 
cific application requirements may be presented at an 
inexpensive cost. 

Operation of the rotary encoder with push switch is 
described in the following. 

35 In the first place, operation of the encoder is 
described. When a force is applied at an edge 3B of the 
operation knob 3 in the tangential direction as indicated 
with an arrow in Fig.6, the operation knob 3 revolves 
around the pillar shaft 4. The common contact-point 12 

40 slides on the ring contact-point 8, while two elastic con- 
tact-points 13, 14 for encoder slide on the radial con- 
tact-point 9 from OFF region 9B to comb contact-point 
9A. As a result, pulse signal is generated in accordance 
with the revolution of operation knob 3. The dowel 15A 

45 provided at the tip end of elastic foot 1 5, which was stay- 
ing in an indent 10A of radial bumps 10 slides over the 
radial bumps 10 with a click feeling to the next indent, or 
a stop position. The two elastic contact-points 13, 14 for 
encoder stop at other OFF region of the radial contact- 
so point 9. 

The pulse signal thus generated is transmitted via 
common terminal 12Aand terminals 13 A, 14A on fitting 
substrate 1 to a circuit of an appliance. There is a phase 
difference t, as shown in Fig. 7, between the pulse signal 
55 A generated between common contact-point 12 and 
encoder contact-point 13 and the pulse signal B gener- 
ated between common contact-point 12 and encoder 
contact-point 14. The revolving direction of encoder is 
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known by detecting the phase difference t. 

Now in the following, operation of the push switch is 
described. When the operation knob 3 is pushed at an 
edge 3B in horizontal direction (direction H1), as shown 
in Fig.8, against the spring force of push-back spring 5 5 
which pushes revolving contact-points board 2 and slid- 
ing plate 7, the revolving contact-points board 2 and the 
sliding plate 7 move to the rear. When, a dowel 16A at 
the tip end of an elastic foot 16 of the sliding plate 7 
rides over the protrusion 1 7 on the bottom surface of fit- 10 
ting substrate 1 accompanying a click feeling (see 
Fig.2). The elastic contact-point 11 for switch slides on 
the bottom surface of revolving contact-points board 2 
to make contact with the ring contact-point 8. As a 
result, the common contact-point 12 and the contact- is 
point 1 1 for switch are electrically coupled via ring con- 
tact-point 8 to make up a state of switch ON, and the 
signal is transmitted to a circuit of an appliance via com- 
mon terminal 1 2 A and terminal 1 1 A. 

As soon as the pushing force given to operation 20 
knob 3 is withdrawn, the sliding plate 7 and the revolving 
contact-points board 2 are pushed back to the front by 
the elastic force of push-back spring 5, the dowel 16A 
rides over the protrusion 17 again with a click feeling. 
The elastic contact-point 1 1 for switch parts from the 25 
ring contact-point 8 making a state of switch OFF. The 
initial state as shown in Fig.6 is restored. 

As described in the above, during the time when 
operation knob 3 is being pushed in to perform the func- 
tion of push switch the revolving contact- points board 2 30 
does not revolve because the dowel 15A of sliding plate 
7 is resting in an indent 1 0A of radial bumps 1 0. The two 
elastic contact-points 13, 14 for encoder are staying in 
the OFF region 9B of radial contact-point 9, and the 
place of stay is located close to the center line of oblong 35 
hole 6 in the major radius. Therefore, the moving direc- 
tion of revloving contact-points board 2 is almost identi- 
cal to the radial direction of radial contact point 9. As 
there is enough margin in the OFF region 9B at which 
the contact-points are contacting, there is little possibil- 40 
ity for the encoder to generate erroneous signal. As the 
movable contact-point, with which the elastic contact- 
point 1 1 for switch is to make contact, is a ring-shaped 
contact-point 8, the switching operation may be con- 
ducted at any position regardless of stop position of 45 
revolving contact-points board 2. As the ring contact- 
point 8 and the radial contact-point 9 are electrically 
coupled together, the ring contact-point 8 may be used 
as the common contact-point for encoder and push 
switch. so 

As described in the above, a rotary encoder with 
push switch in accordance with the present exemplary 
embodiment has been formed with a reduced number of 
constituent components, and the structure fits to the 
assembly in bulk. Therefore, the present invention may 55 
offer a rotary encoder with push switch that is inexpen- 
sive and compact in the sizes of depth and height. 

Although in the above description the ring contact- 



point 8 and the common elastic contact point 12, termi- 
nal 12A are used as the common contact-point for the 
encoder and the push switch, it is also possible to pro- 
vide another ring contact -point dedicated to push switch 
to offer an encoder and a push switch electrically inde- 
pendent. It is also possible to provide a ring contact- 
point 8 outside, instead of inside, the radial contact- 
point 9, and dispose the elastic contact-point 11 for 
push switch somewhere in the square portion of fitting 
substrate 1 for contact with the ring contact-point dis- 
posed outside. 

(Embodiment 2) 

A rotary encoder with push switch in accordance 
with the present exemplary embodiment 2, shown in 
Fig.9 - Fig.11, is different from that of embodiment 1 in 
the following points. A U-shape spring 20 made of an 
elastic metal round wire is used for the spring member 
for pushing the revolving contact-points board 2 and the 
sliding plate 19 to the front, which spring 20 being dis- 
posed on the reverse surface of fitting substrate 1 . One 
arm 20A is held by two holding parts 21 A, 2 formed 
as part of the fitting substrate 1 , while the other arm 20B 
is left as free end. The sliding plate 19 made of an elas- 
tic metal sheet is comprised of a rigid up-lifted part 19A 
and an elastic foot 19C. The up-lifted part 19A is touch- 
ing the arm 20B to push it, thereby the sliding plate 1 9 is 
pushed to the front on the fitting substrate 1 . The elastic 
foot 19C, together with a dowel 19B at the jip end, is 
attached between the holding part 21 A and the holding 
part 21 B so as to press the outer surface of arm 20A 
onto the fitting substrate 1 . 

The switch operation of the rotary encoder with 
push switch is described in the following. The rotary 
operation of which remains the same as in embodiment 
1 , therefore whose description is omitted here. 

When the operation knob 3 is pressed at the edge 
3B with a force in the horizontal direction H1 resisting 
against the spring force of U-shape spring 20, the 
revolving contact-points board 2 and the sliding plate 19 
move to the rear. The arm 20B is pushed to open by the 
up-lifted part 19A, the elastic foot 19C slides over the 
outer surface of arm 20 A, and the elastic dowel 19B 
rides over the arm 20A. When, the elastic contact-point 
1 1 for switch slides on the bottom surface of the revolv- 
ing contact-points board 2 to make contact with the ring 
contact-point 8 accompanying a click feeling. The elas- 
tic common contact-point 12 and the elastic contact- 
point 1 1 for switch are coupled via ring contact-point 8 
to create a state of switch ON. Thus the signal is trans- 
mitted through common terminal 12A and terminal 11 A 
to a circuit of an appliance. 

,As soon as the pushing force applied to operation 
knob 3 is removed, the sliding plate 19 and the revolving 
contact-points board 2 are pushed back to the front by 
the elastic restoration force of U-shape spring 20, the 
elastic dowel 19B rides over the arm 20 A with a click 
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feeling. The elastic contact-point 11 for switch parts 
from the ring contact-point 8 creating a state of switch 
OFF. 

As described above, the present embodiment 2 is 
structured to generate a click feeling when the elastic 
dowel 19B provided on the elastic foot 19C rides over 
the arm 20A. This offers a clear-cut feeling of click for a 
long duration of service with least deterioration. 

(Embodiment 3) 

A rotary encoder with push switch in accordance 
with the present exemplary embodiment 3, shown in 
Fig. 12 - Fig. 15, is different from that of embodiment 1 in 
the following points. Namely, in embodiment 3, the 
revolving contact-points board 2 and the sliding plate 22 
are pushed to the front on the fitting substrate 1 by a 
pair of push-back spring portions 23, and a shield plate 
24 is provided in addition. 

The push-back spring portions 23 are formed as 
part of the sliding plate 22 made of an elastic metal 
sheet at both sides of an elastic foot 25 for switch in the 
rear portion. Dowels 23A formed at the tip end of push- 
back spring portions 23 touch against an wall 1 E of fit- 
ting substrate 1 for keeping the sliding plate 22 pressed 
to the front. 

The shield plate 24 having a curved shape is pro- 
vided for separating the operating edge 28A of circular 
operation knob 28 from a live current portion consisted 
of contact-points, etc. for encoder and push switch for 
shielding one another, and is formed as a part of the 
sliding plate 22 at the front of elastic foot 26. The shield 
plate 24 is disposed between the operating edge 28A 
and the live current portion. The static electricity gener- 
ated when the operating edge 28A is manipulated with 
the finger is discharged via contact surfaces 27B to the 
grounding circuit of an appliance, through the shield 
plate 24, flat part of the sliding plate 22, and current col- 
lecting portions 27A of mounting feet 27 on the bottom 
surface of fitting substrate 1, as shown in Fig. 15. 

As described in the above, the push-back spring 
portions 23 and the sliding plate 22 are unitized into a 
component of one single body in the embodiment 3. 
Thus the components count has been reduced to fur- 
ther less. And the additionally provided shield plate 24 
contributes to prevent the influence of static electricity 
which may be generated during operation. 

Although the present invention has been described 
in terms of the presently preferred embodiments 1 - 3, 
various alterations and modifications will no doubt 
become apparent to those skilled in the art after having 
read the above disclosure. For example, although 
descriptions were made with respect to a rotary 
encoder for representing the rotary-operation type elec- 
tronic component, the present invention may be embod- 
ied also in a rotary variable resistor. Accordingly, it is 
intended that the appended claims be interpreted as 
covering all alterations and modifications as fall within 



the true spirit and scope of the invention. 
Claims 

s 1 . A rotary-operation type electronic component with 
push switch comprising: 

a revolving contact-points board provided with 
a plurality of contact-points disposed radially 
io on a bottom surface and having a center hole at 

the center; 

an operation knob for operating said revolving 
contact-points board; 

a fitting substrate having an elastic contact- 

15 point for generating revolution signal as a result 

of contact with said plurality of contact-points 
made by the revolution of said revolving con- 
tact-points board, an elastic contact-point for 
generating switch signal as a result of contact 

20 with said plurality of contact-points made by the 

shift of said revolving contact-points board in a 
predetermined horizontal direction, terminals 
for leading the signals out coupled respectively 
with each of said elastic contact -points, and an 

25 oblong hole whose inner diameter is elongated 

in the predetermined horizontal direction; 
a pillar shaft fitting revolvable to the center hole 
of said revolving contact -points board and 
inserted in the oblong hole of said fitting sub- 

30 st rate; 

a sliding plate fixed to said pillar shaft and 
attached slidable under said fitting substrate in 
the predetermined horizontal direction; and 
a spring for pushing said revolving contact- 

35 points board and said sliding plate in the prede- 

termined horizontal direction. 

2. The rotary-operation type electronic component 
with push switch recited in claim 1, wherein said 

40 plurality of contact-points comprise a ring contact- 
point and a comb contact-point electrically coupled 
with said ring contact-point and stretching radially 
towards outside or inside, and said elastic contact- 
point for generating revolution signal comprises a 

45 first contact-point which is to make contact with said 
ring contact-point and a second contact-point which 
is to make contact with said comb contact-point, for 
generating a pulse signal therein. 

so 3. The rotary-operation type electronic component 
with push switch recited in claim 2, wherein said 
second contact-point comprises two contact-points, 
for providing phase difference between the pulse 
signals generated by the respective contact-points. 

55 

4. The rotary-operation type electronic component 
with push switch recited in claim 3, wherein said 
two contact-points are disposed at the vicinity of the 
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center line of said revolving contact-points board 
parallel to the predetermined horizontal direction. 

The rotary-operation type electronic component 
with push switch recited in claim 1, wherein said 5 
revolving contact-points board is provided with 
radial bumps cocentric to said plurality of contact- 
points, and a foot for the rotary section having a 
dowel at the tip end to touch said radial bumps is 
formed from an elastic metal sheet as a part of said w 
sliding plate. 

The rotary-operation type electronic component 
with push switch recited in claim 5, wherein said 
plurality of contact-points comprise a radial contact- 15 
point, said radial bumps are provided at the same 
pitch angle as said radial contact-point, and said 
elastic contact-point for generating revolution signal 
makes contact with an OFF region of said radial 
contact-point when said dowel is set in an indent of 20 
said radial bumps. 



11. The rotary-operation type electronic component 
with push switch recited in claim 1, wherein said 
spring is formed from an elastic metal sheet as a 
part of said sliding plate. 

12. The rotary-operation type electronic component 
with push switch recited in claim 1, wherein said 
operation knob has a round shape and is disposed 
so as the outer circumferential edge is positioned 
outside a live current portion comprising said plural- 
ity of contact-points and said elastic contact -points, 
and a shield provided between the outer circumfer- 
ential edge of said operation knob and said live cur- 
rent portion is formed from an elastic metal sheet 
as a part of said sliding plate and is connected to an 
external grounding circuit. 

13. The rotary-operation type electronic component 
with push switch recited in claim 1, wherein said 
operation knob is detachable to said revolving con- 
tact-points board. 



The rotary-operation type electronic component 14. 
with push switch recited in claim 1, wherein said 
plurality of contact-points comprise a ring contact- 25 
point, and said elastic contact-point for generating 
switch signal makes contact with said ring contact- 
point. 

The rotary -operation type electronic component 30 
with push switch recited in claim 2, wherein said 
elastic contact-point for generating switch signal 
makes contact with said ring contact-point. 



The rotary-operation type electronic .component 
with push switch recited in claim 1, wherein said 
sliding plate is provided with a guide hole whose 
inner diameter is elongated in the predetermined 
horizontal direction, while said fitting substrate is 
provided with a guide protrusion on the bottom sur- 
face for insertion to said guide hole. 



9. The rotary-operation type electronic component 35 
with push switch recited in claim 1 , wherein said fit- 
ting substrate is provided with bumps on the bottom 
surface, and a foot for switch having a dowel at the 

tip end to engage with said bumps is formed from 
an elastic metal sheet as a part of said sliding plate. 40 

10. The rotary-operation type electronic component 
with push switch recited in claim 1, wherein said 
spring is made of an elastic metal wire shaped into 

a letter U to form a pair of arms, two holding parts 45 
are provided on the bottom surface of said fitting 
substrate for holding the spring, an elastic foot hav- 
ing an up-lifted part and an elastic dowel is formed 
from an elastic metal sheet as a part of said sliding 
plate, one arm of said pair of arms is held by said 50 
two holding parts while the other arm is held free, 
said up-lifted part is touching said other arm to 
open the arm, and said elastic dowel is disposed 
over the outer surface of said one arm at an area 
between said two holding parts so as a click feeling 55 
is obtainable when said revolving contact-points 
board is moved in a horizontal direction to open the 
arm by a force resisting against that of said spring. 
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